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Dear Dr. Holt:

‘This letter transmits NOAA’s National Marine Fisheries Service’s (NMFS) conference and
biological opinion (Enclosure 1) based on our review of the Red Bluff Pumping Plant project in
Tehama County. California, and its effects on listed species and designated or proposed critical
habitats, in accordance with section 7 of the Endangered Species Act (ESA) of 1973, as amended
(16 U.5.C. 1531 et seq.). This conference and biclogical opinion is based on information
provided in the biological assessment as amended, preliminary design report, the May 22, 2008,
biological opinion, discussions between NMFES and Bureau of Reclamation (Reclamation) staff,
and an extensive literature review completed by NMFS staff. A complete administrative record
of this consultation is on file at the NMFS Sacramento Area Office.

Based on the best available scientific and commercial information, the conference and biological
opinion concludes that the Red Bluff Pumping Plant project is not likely to jeopardize the
continued existence of Federally listed endangered Sacramento River winter-run Chinook
salmon (Oncorhynchus tshawytscha), threatened Central Valley spring-run Chinook salmon (O.
tshawytscha), threatened Central Valley steelhead (O. mykiss), or threatened Southern Distinct
Population Segment (DPS) of North American green sturgeon (Acipenser medirostris), and is not
likely to destroy or adversely modify their designated or proposed critical habitats. NMFS has
also included an incidental take statement with reasonable and prudent measures and non-
discretionary terms and conditions that are necessary and appropriate to avoid, minimize, or
monitor incidental take of listed species associated with the project. The section 9 prohibitions
against taking of listed species and the terms and conditions in the incidental take statement of
this conference and biclogical opinion will not apply to the Southern DPS of North American
green sturgeon until a final section 4(d) ruling under the ESA has been published in the Federal
Register. Additionally, the analysis of project effects on proposed critical habitat for the
Southern DPS of North American green sturgeon is considered a conference opinion for those
effects. This conference opinion does not take the place of a biological opinion under section
7(a)2 of the ESA. The conference opinion may be adopted as a biological opinion when the
proposed critical habitat designation for the Southern DPS of North American green sturgeon
becomes final if no significant new information is developed, and no significant changes to the
project are made that would alter the contents, analyses or conclusions of this opinion.




This letter also transmits NMES’s Essential Fish Habitat (EFH) conservation recommendations
for Pacific salmon (0. tshawytscha) as required by the Magnuson-Stevens Fishery and
Conservation Management Act (MSA) as amended (16 U.S.C. 1801 ef seq.; Enclosure 2). The
document concludes that the Red Bluff Pumping Plant project will adversely affect the EFH of
Pacific Coast Salmon in the action area and adopts the ESA reasonable and prudent measures
and associated terms and conditions from the conference and biological opinion as well as the
recommendations in Appendix A of Amendment 14 to the Pacific Coast Salmon Plan as the EFH
conservation recommendations.

Reclamation has a statutory requirement under section 305(b)(4)(B) of the MSA to submit a
detailed written response to NMFS within 30 days of receipt of these conservation
recommendations, and 10 days in advance of any action, that includes a description of the
measures adopted by Reclamation for avoiding, minimizing, or mitigating, the impact of the
activity on EFH (50 CFR 600.920 (j)). If unable to complete a final response within 30 days,
Reclamation should provide an interim written response within 30 days before submitting its
final response.

Please contact Mr. Douglas Hampton in our Sacramento Area Office at (916) 930-3610, or via
email at Douglas. Hampton @noaa.gov if you have any questions or require additional
information concerning this project.

Sincerely,

odney R, Mclnnis
/ egional Administrator

Enclosures (2)

ce: Copy to File - ARN #1514228WR2007SA000606
NMFES-PRD, Long Beach, CA



Enclosure 1

BIOLOGICAL AND CONFERENCE OPINION

ACTION AGENCY: U.S. Bureau of Reclamation

Northern California Area Office
ACTIVITY: Red Bluff Pumping Plant Project
CONSULTATION
CONDUCTED BY: NOAA’s National Marine Fisheries Service

Southwest Region

FILE NUMBER: 2009/00554

A 5/’ 2000(

DATE ISSUED:

I. CONSULTATION HISTORY

On January 30, 2007, NOAA’s National Marine Fisheries Service (NMFS) received a letter and
biological assessment (BA, CH2MHill 2007) from the U.S. Bureau of Reclamation
(Reclamation), requesting formal consultation on the Red Bluff Pumping Plant (RBPP) project in
Tehama County, California, pursuant to section 7 of the Endangered Species Act, as amended
(ESA).

From May through August 2007, several phone calls and emails were exchanged between NMFS
and Reclamation staff to further clarify the description of the proposed project. Reclamation
verified that the demand of the Tehama-Colusa Canal Authority (TCCA) for water was not
expected to increase, and there would be no physical constraints on future Red Bluff Diversion
Dam (RBDD) operations. Staff discussed potential project impacts to riparian and fish habitat of
the Sacramento River and Red Bank Creek. NMFS staff visited RBDD facilities on July 5,
2007. Reclamation staff supplied a copy of the preliminary design report (CH2MHill 2001) to
NMFS’ Sacramento Area Office; the report was received on Aungust 135, 2007.

On May 22, 2008, NOAA issued a biological opinion for the project as it was described in the
2007 BA.

On February 13, 2009, NMES received a letter and amended BA (CH2MHill 2009) from
Reclamation requesting reinitiation of consultation for the RBPP due to necessary changes in the
description of the project as it had been analyzed during the previous consultation. Changes to
the project description included the construction and operation of an interim pump station to
supplement existing capacity and accommodate a reduced gate operation schedule that allows
greater fish passage of the RBDD facility during the design and construction of the long-term
facility.



This biological opinion is based on information provided in the BA as amended, preliminary
design report, the May 22, 2008, biological opinion, and discussions between NMFS and
Reclamation staff described above., A complete administrative record of this consultation is on
file at the NMFS Sacramento Area Office.

"This conference opinion concerning proposed critical habitat for Southern DPS of North
American green sturgeon does not take the place of a biological opinion under section 7(a)2 of
the ESA. This conference opinion may be adopted as a biological opinion when the proposed
critical habitat designation for the Southern DPS of North American green sturgeon becomes
final if no significant new information is developed, and no significant changes to the project are
made that would alter the contents, analyses or conclusions of this opinion.

II. DESCRIPTION OF THE PROPOSED ACTION

Reclamation proposes to construct a new long-term pump station with fish screen at the Mill
Site, install a conveyance facility across Red Bank Creek to convey water from the long-term
pumnp station to the Tehama-Colusa Canal (TCC), and construct a new interim pump station
which will be operated during a period of reduced gate operation (i.e., when gates are out during
an interim operation period prior to completion of the long-term pump station), on the right bank
of the Sacramento River in Red Bluff, California (Figure 1). Final RBDD gate operations are
subject to the on-going Operations, Criteria and Plan (OCAP) consultation for long-term
operations of the Central Valley and State Water Projects. NMFS and Reclamation committed in
court declarations that RBDD gates would be closed no earlier than June 15", The need for the
RBPP project is driven by the continued and well-documented fish passage and agricultural
water diversion reliability problems associated with the operation of RBDD, located on the
Sacramento River just downstream of the City of Red Bluff. NMFS (2004) discussed these
problems in its previous QCAP biological opinion. Even with the current fish ladders in
operation, RBDD continues to impede fish passage during the gates-in period from May 15
through September 15. The 4-month window of operation has constrained operation of the dam
for diversion purposes to the point that the applicant, Tehama-Colusa Canal Authority (TCCA),
cannot reliably meet the water needs of its customers when the gates are out. In order to
accommodate a reduced gate operation period, for example from June 15 to August 31, the
interim pump station will be operated as needed to compensate for lost diversion ability during
the additional gates-out period between May 15 and June 15. In addition, the interim pumping
facility may be operated prior to May 15 in some years to provide early irrigation water, thereby
eliminating the need for future diversions from Stony Creek, which would further benefit listed
salmonids on that creek. Construction of the RBPP project will result in no increase in water
deliveries compared to current permitted amounts, but will provide greater flexibility to RBDD
and Stony Creek operations (Holt 2007a).

The purposes of the RBPP project are: (1) to allow for substantial improvement in the long-term
ability to reliably pass anadromous fish and other species of concern, both upstream and
downstreamn, past RBDD through additional gate openings, if deemed necessary or desirable
through future reviews of RBDD operations; and (2) to substantially improve the long-term
ability to reliably and cost effectively move sufficient water into the TCC and Corning Canal
systems to meet the needs of the water agencies served by TCCA.
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A. Proposed Facilities

The maximum capacity of the proposed long-term RBPP is anticipated to be 2,500 cubic feet per
second (cfs), which corresponds with the 2,500 cfs approximate existing combined maximum
capacity of the TCC and Corning Canal (Holt 2007a, 2007b). The construction and operation of
the interim purnp station will supplement existing pumping capacity by 500 cfs, resulting in a
combined interim pumping capacity of 965 cfs (including 300 cfs at the existing Research
Pumping Plant (RPP) and 165 cfs from the right-bank fish ladder pumps) during the interim
period while the long-term facility is being designed and constructed and the gates are out
between May 15 and June 15 at the RBDD.

1. Interim Pump Station

The interim pump station will consist of ten 14-foot diameter positive barrier cone screens
arranged on the river bottom immediately adjacent to and downstream of the existing RPP
sheetpile wall. Each of the cone screens will be mounted on a 5-foot by 5-foot square base that
will allow for connection to a flange and pipe that will house the pump and impellers that lift
water out of the river and into the conveyance pipeline at the top of the sheetpile wall. Flow will
be conveyed across the RPP site via 36-inch diameter discharge pipes to the TCC with the last
approximately 180 feet of the discharge pipes buried under an existing access road.

Once the interim pump facility is installed it will be operated when the RBDD gates are out
during the interim period until the long-term facility is constructed. The positive barrier cone
screens over the interim pumps were designed to meet NMFS criteria for the protection of
salmonids, and since the RBDD gates will be out and all life stages of fish will have
unobstructed passage past the facility while the pumps are running, the risk of entrainment
should be substantially reduced.

2. Mill Site Pump Station and Fish Screen

The Mill Site pump station and fish screen (hereafter referred to as the Mill Site) are located
upstream from RBDD and Red Bank Creek (figure 1). The Mill Site configuration will consist
of trash racks, fish screen, forebay, pump station, and conveyance facilities. Most of the site is
on a bluff adjacent to the Sacramento River (Campbell 2007). However, in-channel construction
will be required to install the fish screen, and will result in the loss of an area of riparian and
aquatic habitat measuring approximately 10 feet wide by 1,400 feet long (Holt 20074, 2007b).
Due to monitoring results at other locations and river hydraulics at the site, Reclamation and
TCCA staff believe that a fish bypass system may lead to increased predation of juvenile fish;
therefore, a fish bypass system is not proposed as part of this project.

The discharge piping would be routed to a new discharge outlet structure at the existing
sedimentation basin. Existing drum screens would be removed. When RBDD gates are out,
water would be pumped. When the RBDD gates are in, water would be diverted by gravity
through the new fish screen into the sedimentation basin. The objective of the positive-barrier




fish screen design is to provide safe fish passage for juvenile fish (primarily sturgeon, salmon,
and steclhead) past TCCA water diversion facilities.

The screen would be designed to meet all California Department of Fish and Game (CDFG) and
NMEFS criterta for the protection of salmonids. Reclamation and TCCA have assumed in
designing this project that these criteria would be sufficient to protect green sturgeon (CH2MHill
2007). The length of the screen would depend on the characteristics of the river (e. g., depth,
channel geometry, flow volume, and velocity under various operating conditions) at the screen
location, and is estimated to be 1,400 feet. The screen panels would be installed in
approximately 60 bays. Blowout panel(s) would be included as an emergency hydraulic relief
system in the event of excessive differential head between the river and the forebay. Bulkhead
elevation would be set at the 25-year flood elevation to restrict the amount of debris in the
forebay for flood events. Construction of the screen would require a temporary cofferdam to
allow the site to be dewatered while the screen panels and appurtenant facilities are constructed.

Water would flow through the fish screen into the pump station forebay and into the vertical
propeller pump station. Approximately 10 pumps would be required to achieve a pumping
capacity of 2,500 cfs. The pumps would lift the water to the pump station outlet box. The water
would then flow by gravity from the outlet box through a siphon under Red Bank Creek. The
water would discharge into the sedimentation basin (figure 1).

At Reclamation’s discretion, the existing RPP would remain in place, continuing its function as a
research station for study of the effects of pumped diversions on fish numbers. The RPP would
be operated at the discretion of Reclamation. This facility would not be included as part of the
diversions for TCCA water deliveries.

3. Convevance Facilities across Red Bank Creek

The land where the pump station and conveyance facilities would be constructed is adjacent to
land owned by the Federal government for RBDD and is currently available for purchase. Power
supply is nearby, and access is in place. Direct access to the pump station site from the existing
RBDD site would require a bridge across Red Bank Creek. The conveyance system under Red
Bank Creek would consist of pipes or culverts, or their combination, and would be sized for a
maximum velocity of 8 feet per second at peak flow. The preliminary design report for the
project (CH2ZMHill 2001) indicates that the conveyance facilities would consist of three box
culverts each with a cross-section measuring 10 feet by 12 feet. The discharge structure at the
sedimentation basin will be located along the westerly side of the sedimentation basin. The
wetted stream channel of Red Bank Creek at the location of the proposed bridge and conveyance
system is approximately 100 feet wide when Lake Red Bluft is present (Freeman 2007). The
proposed bridge would be approximately 680 feet long by 17 feet wide, and would span Red
Bank Creek (CH2MHill 2001). Approximately 160 square feet of fill would be required, and
“dense trees” are identified as being present (CH2MHill 2001).




B. Construction Activities

RBPP project would require construction activities at: (1) the fish screen, forebay, main pump
station and associate buildings at the Mill Site property for a period of approximately 18 months;
(2) the diversion conveyance system and outlet structure running from the Mill Site across Red
Bank Creek to the existing TCCA Diversion forebay for a period of approximately 18 months;
(3) the road and bridge linking the existing TCCA diversion site to the new Mill Site diversion
for a period of approximately 6 months; and (4) immediately adjacent to and downstream of the
existing RPP site where the interim pumping facility will be installed over a period of
approximately 2 months. Because construction at the sites will be conducted simultaneously,
total construction time would require approximately 18 months. Construction will be
independent of river flows, RBDD gate operations, and TCCA diversions, and is estimated to be
completed by fall 2010. Construction would likely consist of:

(1) establishing staging areas, (2) establishing access roads and bridge, (2) dredging and pile
driving at the interim pumping plant site, (3) installing a cofferdam at the Mill Site, (4)
constructing new facilities, and (5) demobilizing and cleaning up.

[. Staging Areas

Before construction, equipment would be brought to a location near the construction site. For
the Mill Site fish screen, forebay, main pump station and associated new buildings, a staging area
would be located on vacant land at the northwest end of the proposed Mill Site location. The
RPP site will be utilized as a staging area for the interim pumping facility, and placement of an
additional staging area between the right bank of Red Bank Creek and the existing TCCA
diversion forebay would allow storage and access of equipment throughout the entire
construction location. Vegetation clearing at the staging areas and at the location of each of the
construction sites would be required.

Materials and equipment will be stored in staging areas. Typical items in the staging areas will
include sheet pile, building materials, support beams, cranes, backhoes, compressors, and various
hand tools needed for construction. The staging areas will also be used as a construction crew
parking area to accommodate up to 100 construction workers at the height of construction at any
of the sites. Access roads leading into the construction site and at staging areas would be fenced
to keep the public out of the construction and staging areas.

2. Access Roads and Bridee

The construction of the diversion conveyance system and outlet structure would require
construction of a gravel access road across vacant land to the fish screen and pump station
Jocation and along and adjacent to the proposed conveyance system. Construction of the access
bridge across Red Bank Creek also would be necessary to allow construction equipment and
materials to be moved between the Mill Site and the existing TCCA diversion facility (figure 1).
Vegetation clearing along the access roads would be required.




3. Dredging and Pile Driving at the Interim Pumping Plant Site

In order to situate the interim pump array on the river bottom, approximately 700 cubic yards of
material will need to be dredged from a roughly 3,750 square foot area. Dredging will be
accomplished using a clam shell excavator operated from the land side of the existing RPP
facility over a period of 21 days. After the interim pump array has been positioned it will be
secured to the channel bottom by 23 12-inch diameter steel pipe piles. Piles will be driven into
the river bed over a period of 13 days using a vibratory hammer to set the piles at depth before
being tapped in by two or three strikes with an impact hammer to assure resistance. Pile driving
and dredging operations will be performed during daylight hours only, and sound pressure levels
from pile driving will not exceed 206 decibels (dB) peak pressure or 187 dB accumulated sound
exposure levels (SEL).

4. Cofferdam Installation

After establishing the staging areas, a steel sheet pile cofferdam would be constructed at the Mill
Site fish screen work area to isolate construction activities from the Sacramento River. A crane,
either on land or on a barge, with a pile driving apparatus, would be used to drive sheet pile to
form the cofferdam around the fish screen work areas. A cofferdam likely would be needed to
mnstall the conveyance facilities across Red Bank Creek as well (Holt 2007¢). Cofferdam
mstallation is expected to take 4 to 6 weeks. Once the cofferdam is installed, pumps would
dewater the area.

5. Constructing New Facilities

In-channel construction would be required in the Sacramento River to install the fish screens,
and in Red Bank Creek to install the conveyance facilities and bridge (Holt 2007¢). Before
construction, site grading and excavation at the various construction locations will be required,
Following site preparation, construction of the fish screen facility, pump station, forebay and its
associated buildings, and conveyance facilities will utilize standard reinforced concrete
construction techniques. Concrete trucks or a batch concrete plant will provide concrete
materials to the various construction locations. Then, concrete will be pumped to each facility
construction site. Concrete will be formed into the structures necessary for each facility’s
completion, Although the completed conveyance facilities will pass under Red Bank Creek,
trenching in the stream channel will be required to complete construction using this method (i.e.,
pouring concrete into forms for culvert construction “in place;” Holt 2007¢).

6. Demobilization and Cleanup

Cofferdams will be removed following completion of the facilities. Underwater divers will cut
the steel sheet pile at the surface of the river bottom before removing the steel sheet pile by crane
operating from either a barge or on land. Re-grading of the surrounding areas will also be
necessary at the construction sites. Where necessary, re-vegetation will be completed before
cleanup. Construction equipment will be moved to the staging area, where it will be trucked
back to the construction contractor's storage yard.




C. Proposed Avoidance and Minimization Measures

1. Avoid or Minimize Percussion Impacts to Incubating Salmonid Embrvos

Salmonid embryos are sensitive to vibrations following the time of fertilization until the eyed
stage of development. Pounding of sheet piles or other materials during construction can cause
mortality of developing eggs within redds nearby. To ensure listed salmonids are protected
during construction, an exclusionary zone of 200 feet will be identified around the fish screen
construction site where pile driving will occur to ensure adequate protection to incubating
salmonid embryos.

To minimize the potential for percussion-related impacts (including sound) to Sacramento River
winter-run and Central Valley spring-run Chinook salmon, the following minimization measures
will be applied:

o If Chinook salmon spawning habitat is in the exclusionary zone, pile driving or other
construction pounding will be limited to the period from January 15 to April 15.

e [f Chinook salmon spawning habitat is in the exclusionary zone, pile driving or other
construction pounding can occur from April 15 through November 15, provided anti-
spawning mats are placed over suitable spawning habitat before April 15. The placement
of anti-spawning mats will prevent listed Chinook salmon from spawning within the
exclusionary zone; therefore, percussion impacts to salmon embryos will be avoided.
Anti-spawning mats will be removed after October 15, or when cofferdams are removed.

e If there is no spawning habitat in the exclusionary zone, pile driving or other construction
pounding will be limited to the period between January 15 and November 15,

2. Avoid or Minimize Increased Turbidity and Suspended Sediment

Reclamation will comply with section 401 of the Clean Water Act through issuance of a water
quality certification or a waiver from the Regional Water Quality Control Board to minimize the
potential effects of increases in suspended sediment and water turbidity for a distance of 500 feet
downstream of construction activities.

3. Avoid or Minimize Impacts to Riparian and Shaded Riverine and Aquatic Habitat

The project will avoid and minimize losses to riparian vegetation adjacent to the river channel to
the fullest extent possible. Any mature cottonwood trees near construction areas will be flagged
and avoided during construction to the fullest extent possible. When loss of riparian vegetation
along the river is unavoidable, replanting will occur at a ratio of 3:1 for each woody riparian
plant and/or linear foot of shaded riverine aquatic habitat lost because of project construction.
The loss of riparian and shaded riverine aquatic habitat is anticipated to occur primarily along the
1,400-foot length of riverbank where the fish screen will be installed (figure 1). Reclamation
will work with NMFS, CDFG and USFWS to identify appropriate locations for riparian habitat
creation and restoration to compensate for permanent impacts in the action area. For temporary
impacts that can be mitigated onsite, a mitigation ratio of 1:1 per woody plant and/or linear
distance will be implemented.




4. Avoid or Minimize Impacts to Rearing Salmonids during Fish Screen Construction

The following measures will be implemented to reduce potential impacts to listed juvenile
salmonids during installation of sheet pile at the fish screen construction site. The upstream end
of the cofferdam will be installed first, and rearing salmonids will be given 1 day to volitionally
leave the construction area. Prior to placement of the downstream end of the sheet pile
cofferdam and commencement of construction activities, a seine and/or backpack electrofisher
will be used by qualified fishery biologists to capture any remaining juvenile salmonids,
transport them downstream of the construction area, and release them unharmed into the
Sacramento River.

5. Avoid or Minimize Entrainment and Impacts to Fish Passage at the RBDD

To minimize potential effects associated with operation, the RBDD gates will not be lowered any
earlier than June 15 of each of the interim years. The final operation of the RBDD gates is
subject to on-going consultation between Reclamation and NMFS as part of the OCAP
consultation. This proposed operation will allow for a significant improvement in fish passage
for both juveniles and adults of all listed species, likely resulting in higher juvenile production
while at the same time significantly reducing juvenile predation at the dam. In addition, because
the gates will be out during the period when the interim pump station is operating, entrainment at
the pumps should also be substantially reduced.

D. Action Area

The action area is defined as all areas to be affected directly or indirectly by the Federal action
and not merely the immediate area involved in the action (50 CFR 402.02). For the purposes of
this biological opinion, the action area encompasses: (1) the lateral 200 feet of the Sacramento
River beginning at the right bank, from 200 feet upstream of the Mill Site construction area to
500 feet downstream of RBDD. This area was selected because it represents the upstream and
lateral extents of anticipated acoustic effects from pile driving, and downstream extent of
anticipated effects related to increases in suspended sediment and turbidity; and (2) Red Bank
Creek, from the proposed location of the bridge, downstream approximately 600 feet to the
confluence of the Sacramento River.

III. STATUS OF THE SPECIES AND CRITICAL HABITAT

The following Federally listed species evolutionarily significant units (ESU) or distinct
population segments (DPS) and designated or proposed critical habitat occur in the action area
and may be affected by the proposed project:

Sacramento River winter-run Chinook salmon ESU (Oncorhiynchus tshawytscha)
Listed as endangered (June 28, 2005, 70 FR 37160)

Sacramento River winter-run Chinook salmon designated critical habitat
(June 16, 1993, 58 FR 33212)




Central Valley spring-run Chinook salmon ESU (O. tshawytscha)
Listed as threatened (June 28, 2005, 70 FR 37160)

Central Valley spring-run Chinook salmon designated critical habitat
(September 2, 2005, 70 FR 52488)

Central Valley steethead DPS (O. mykiss)
Listed as threatened (January 5, 2006, 71 FR §34)

Central Valley steelhead designated critical habitat
(September 2, 2005, 70 FR 52488)

Southern DPS of North American green sturgeon (Acipenser medirostris)
Listed as threatened (April 7, 2006, 70 FR 17386)

Southern DPS of North American green sturgeon proposed critical habitat
(September 8, 2008, 73 FR 52084)

A. Species Life History, Population Dynamics, and Likelihood of Survival

1. Chinook Salmon

Chinook salmon are anadromous and the largest member of Oncorhiyvnchus, with adults weighing
more than 120 pounds having been reported from North American waters (Scott and Crossman
1973, Eschmeyer et al. 1983, Page and Burr 1991). Chinook salmon exhibit two generalized
freshwater life history types (Healey 1991). “Stream-type” Chinook salmon enter freshwater
months before spawning and reside in freshwater for a year or more following emergence,
whereas “ocean-type” Chinook salmon spawn soon after entering freshwater and migrate to the
ocean as fry or parr within their first year. Spring-run Chinook salmon exhibit a stream-type life
history. Adults enter freshwater in the spring, hold over the summer, spawn in the fall, and the
juveniles typically spend a year or more in freshwater before emigrating. Winter-run Chinook
salmon are somewhat anomalous in that they have characteristics of both stream- and ocean-type
races {(Healey 1991). Adults enter freshwater in the winter or early spring, and delay spawning
until spring or early summer (stream-type). However, juvenile winter-run Chinook salmon
migrate to sea after only 4 to 7 months of river life (ocean-type). Adequate instream flows and
cool water temperatures are more critical for the survival of Chinook salmon exhibiting a stream-
type life history due to over-summering by adults and/or juveniles.

Chinook salmon typically mature between 2 and 6 years of age (Myers er al. 1998). Freshwater
entry and spawning timing are generally thought to be related to local water temperature and
flow regimes. Runs are designated on the basis of adult migration timing. However, distinct
runs also differ in the degree of maturation at the time of river eniry, thermal regime and flow
characteristics of their spawning site, and the actual time of spawning (Myers et al. 1998). Both
spring-run and winter-run Chinook salmon tend to enter freshwater as immature fish, migrate far
upriver, and delay spawning for weeks or months. For comparison, fall-ran Chinook salmon
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enter freshwater at an advanced stage of maturity, move rapidly to their spawning areas on the
mainstem or lower tributaries of the rivers, and spawn within a few days or weeks of freshwater
entry (Healey 1991).

Information on the migration rates of adult Chinook salmon in freshwater is scant and primarily
comes from the Columbia River basin, where information regarding migration behavior is
needed to assess the effects of dams on travel times and passage (Matter and Sanford 2003).
Keefer er al. (2004) found migration rates of Chinook salmon ranging from approximately 10
kilometers (km) per day to greater than 35 km per day and to be primarily correlated with date,
and secondarily with discharge, year, and reach, in the Columbia River basin. Matter and
Sanford (2003) documented migration rates of adult Chinook salmon ranging from 29 to 32 km
per day in the Snake River. Adult Chinook salmon inserted with sonic tags and tracked
throughout the Delta and lower Sacramento and San Joaquin rivers were observed exhibiting
substantial upstream and downstream movement in a random fashion, several days at a time,
while migrating upstream [California Bay-Delta Program (CALFED) 2001]. Adult salmonids
migrating upstream are assumed to make greater use of pool and mid-channel habitat than
channel margins (Stillwater Sciences 2004), particularly larger salmon such as Chinook salmon,
as described by Hughes (2004). Adults are thought to exhibit crepuscular behavior during their
upstream migrations, meaning that they are primarily active during twilight hours. Recent
hydroacoustic monitoring conducted by L.GL Environmental Research Associates showed peak
upstream movement of adult Central Valley spring-ron Chinook salmon in lower Mill Creek, a
tributary to the Sacramento River, occurring in the 4-hour period before sunrise and again after
sunset.

Spawning Chinook salmon require clean, loose gravel in swift, relatively shallow riffles or along
the margins of deeper runs, and suitable water temperatures, depths, and velocities for redd
construction and adequate oxygenation of incubating eggs. Chinook salmon spawning typically
occurs in gravel beds that are located at the tails of holding pools [U.S. Fish and Wildlife Service
(USFWS) 1995]. Upon emergence, fry swim or are displaced downstream (Healey 1991).
Similar to adult movement, juvenile salmonid downstream movement is crepuscular.
Documents and data provided to NMFS in support of ESA section 10 research permit
applications depict that the daily migration of juveniles passing RBDD is highest in the 4-hour
period prior to sunrise (e.g., Martin et ¢f. 2001). Once started downstream, fry may continue
downstream to the estuary and rear, or may take up residence in the stream for a period of time
from weeks to a year (Healey 1991),

Fry then seek nearshore habitats containing riparian vegetation and associated substrates
important for providing aquatic and terrestrial invertebrates, predator avoidance. and slower
velocities for resting (NMFS 1996). The benefits of shallow water habitats for salmonid rearing
have been found to be more productive than the main river channels, supporting higher growth
rates, partially due to higher prey consumption rates, as well as favorable environmental
temperatures (Sommer et af. 2001).

As juvenile Chinook salmon grow, they move into deeper water with higher current velocities,
but still seek shelter and velocity refugia to minimize energy expenditures (Healey 1991).
Catches of juvenile salmon in the Sacramento River near West Sacramento exhibited larger-sized
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juveniles captured in the main channel and smaller-sized fry along the margins (USFWS 1997).
When the river channel is greater than 9 to 10 feet in depth, juvenile salmon tend to inhabit the
surface waters (Healey 1980). Stream flow and/or turbidity increases in the upper Sacramento
River basin are thought to stimulate emigration (Kjelson er al. 1982, Brandes and McLain 2001).

Juvenile Chinook salmon migration rates vary considerably. presumably depending on the
physiological stage of the juvenile and hydrologic conditions. Kjelson et al. (1982) found fry
Chinook salmon to travel as fast as 30 km per day in the Sacramento River and Sommer ef al.
(2001) found rates ranging from approximately 0.5 miles up to more than 6 miles per day in the
Yolo Bypass. As Chinook salmon begin the smoltification stage, they prefer to rear further
downstream where ambient salinity is up to 1.5 to 2.5 parts per thousand {Healey 1980, Levy and
Northcote 1981). Within the Delta. juvenile Chinook salmon forage in shallow areas with
protective cover, such as tidally-influenced sandy beaches and vegetated zones (Meyer 1979,
Healey 1980). Cladocerans, copepods, amphipods, and diptera larvae, as well as small arachnids
and ants, are common prey ifems (Kjelson et af. 1982, MacFarlane and Norton 2001, Sommer et
al. 2001).

Within the estuarine habitat, juvenile Chinook salmon movements are dictated by the tidal
cycles, following the rising tide into shallow water habitats from the deeper main channels, and
returning to the main channels when the tide recedes (Levy and Northcote 1981, Healey 1991).
Kjelson et al. (1982) reported that juvenile Chinook salmon demonstrated a diel migration
pattern, orienting themselves to nearshore cover and structure during the day, but moving into
more open, offshore waters at night. The fish also distributed themselves vertically in relation to
ambient light. During the night, juveniles were distributed randomly in the water column, but
would school up during the day into the upper 3 meters of the water column. Juvenile Chinook
salmon were found to spend about 40 days migrating through the Sacramento-San Joaquin Delta
to the mouth of San Francisco Bay and grew little in length or weight until they reached the Gulf
of the Farallone Islands (MacFarlane and Norton 2001). Based on the mainly ocean-type life
history observed (i.e., fall-run Chinook salmon), MacFarlane and Norton (2001) concluded that
unlike other salmonid populations in the Pacific Northwest, Central Valley Chinook salmon
show little estuarine dependence and may benefit from expedited ocean entry.

a. Sacramento River Winter-Run Chinook Salmon

Sacramento River winter-run Chinook salmon were originally listed as threatened in August
1989, under emergency provisions of the ESA, and formally listed as threatened in November
1990 (55 FR 46515). The ESU was reclassified as endangered on January 4, 1994 (59 FR 440),
due to increased variability of run sizes, expected weak returns as a result of two small year
classes in 1991 and 1993, and a 99 percent decline between 1966 and 1991. NMFS reaffirmed
the listing of Sacramento River winter-run Chinook salmon as endangered on June 28, 2005 (70
FR 37160). The ESU consists of only one population that is confined to the upper Sacramento
River in California’s Ceniral Valley. The Livingston Stone National Fish Hatchery population
has been inchuded in the listed Sacramento River winter-run Chinook salmon ESU (June 28,
2005, 70 FR 37160). NMFS designated critical habitat for winter-run Chinook salmon on June
16, 1993 (58 FR 33212).
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Sacramento River winter-run Chinook salmon adults enter the Sacramento River basin between
December and July, the peak occurring in March (table 1; Yoshiyama et al. 1998, Moyle 2002).
Spawning occurs primarily from mid-April to mid-August, with the peak activity occurring in
May and June in the Sacramento River reach between Keswick Dam and RBDD (Vogel and
Marine 1991). The majority of Sacramento River winter-run Chinook salmon spawners are 3
years old.

Emigration of juvenile Sacramento River winter-run Chinook salmon past RBDD may begin as
early as mid July, typically peaks in September, and can continue through March in dry years
(Vogel and Marine 1991). From 1995 to 1999, all Sacramento River winter-run Chinook salmon
outmigrating as fry passed RBDD by October, and all outmigrating pre-smolts and smolts passed
RBDD by March (Martin ef al. 2001). Juvenile Sacramento River winter-run Chinook salmon
occur in the Delta primarily from November through early May, based on data collected from
trawls in the Sacramento River at West Sacramento [river mile (RM) 37, USFWS 2001]. The
timing of migration may vary somewhat due to changes in river flows, dam operations, and
water year type. Winter-run Chinook salmon juveniles remain in the Delta until they reach a
fork length of approximately 118 millimeters (mm) and are from 5 to 10 months of age, and then
begin emigrating to the ocean as early as November and continuing through May (Fisher 1994,
Myers et al. 1998).

Historical Sacramento River winter-run Chinook salmon population estimates were as high as
near 100,000 fish in the 1960s, but declined to under 200 fish in the 1990s (Good et al. 2003).
In recent years, the carcass survey population estimates of winter-run Chinook salmon included
in 8,218 in 2003, 7,869 in 2004, 15,839 in 2003, 17,334 in 2006 (CDFG 2008) show a recent
increase in the population size and a 4-year average of 12,315. The 2006 run was the highest
since the listing. However, the preliminary carcass count of winter-run Chinook salmon in 2007
was only 2,542 (CDFG 2008). The freshwater life history traits and habitat requirements of
juvenile winter-run Chinook salmon and fall-run Chinook salmon are similar. Therefore, the
unusual and poor ocean conditions that caused the drastic decline in returning fall run Chinook
salmon populations coast wide in 2007 (Varanasi and Bartoo 2008) are suspected to have also
caused the observed decrease in the winter-run Chinook salmon spawning population in 2007
(Oppenheim 2008). Two current methods are utilized to estimate the juvenile production of
Sacramento River winter-run Chinook salmon: the Juvenile Production Estimate (JPE) method,
and the Juvenile Production Index (JPI) method (Gaines and Poytress 2004). Gaines and
Poytress (2004} estimated the juvenile population of Sacramento River winter-run Chinook
salmon exiting the upper Sacramento River at RBDD to be 3,707,916 juveniles per year using
the JPI method between the years 1995 and 2003 (excluding 2000 and 2001). Using the JPE
method, Gaines and Poytress (2004) estimated an average of 3,857,036 juveniles exiting in the
upper Sacramento River at RBDD between the years of 1996 and 2003. Averaging these 2
estimates yields an estimated population size of 3,782,476 juveniles during that time frame.

Based on RBDD counts, the population has been growing rapidly since the 1990s with positive
short-term trends. An age-structured density-independent model of spawning escapement by
Botstord and Brittnacher (1998) assessing the viability of Sacramento River winter-run Chinook
salmon found the species was certain to fall below the quasi-extinction threshold of 3
consecutive spawning runs with fewer than 50 females (Good et al. 2005). Lindley and Mohr
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(2003) assessed the viability of the population using a Bayesian model based on spawning
escapement that allowed for density dependence and a change in population growth rate in
response to conservation measures. They found a biologically significant expected quasi-
extinction probability of 28 percent. Although the status of the Sacramento River winter-run
Chinook salmon population is improving, there is only one population, which depends on cold-
water releases from Shasta Dam, and could be vulnerable to a prolonged drought (Good er al.
2005).

Lindley et al. (2007), in their framework for assessing the viability of Chinook salmon and
steelhead in the Sacramento-San Joaquin River basin, concluded that the population of winter-
run Chinook salmon that spawns below Keswick Dam satisfies low-risk criteria for population
size and population decline, but increasing hatchery influence is a concern that puts the
population at a moderate risk of extinction. Furthermore, Lindley et al. (2007) pointed out that
an ESU represented by a single population at moderate risk is at a high risk of extinction over the
long term.

b. Central Valley Spring-Run Chinook Salmon

NMES listed the Central Valley spring-run Chinook salmon ESU as threatened on September 16,
1999 (64 FR 50394). In June 2004, NMFS proposed that Central Valley spring-run Chinook
salmon remain listed as threatened (69 FR 33102). This proposal was based on the recognition
that although Central Valley spring-run Chinook salmon productivity trends are positive, the
ESU continues to face risks from having a limited number of remaining populations (i.e., 3
existing populations from an estimated 17 historical populations), a limited geographic
distribution, and potential hybridization with Feather River Hatchery (FRH) spring-run Chinook
salmon, which until recently were not included in the ESU and are genetically divergent from
other populations in Mill, Deer, and Butte Creeks. On June 28, 2005 (70 FR 37160), after
reviewing the best available scientific and cornmercial information, NMFS issued its final rule to
retain the status of Central Valley spring-run Chinook salmon as threatened. This decision also
included the FRH spring-run Chinook salmon population as part of the Central Valley spring-run
Chinook salmon ESU. Critical habitat was designated for Central Valley spring-run Chinook
salmon on September 2, 2005 (70 FR 52488).

Adult Central Valley spring-run Chinook salmon leave the ocean to begin their upstream
migration in late January and early February (CDFG 1998) and enter the Sacramento River
between March and September, primarily in May and June (table 2, Yoshiyama et al. 1998,
Moyle 2002). Lindley et al. (2006a) indicated that adult Central Valley spring-run Chinook
salmon enter native tributaries from the Sacramento River primarily between mid April and mid
June. Typically, spring-run Chinook salmon utilize mid- to high-elevation streams that provide
appropriate temperatures and sufficient flow, cover, and pool depth to allow over-summering,
while conserving energy and allowing their gonadal tissue to mature (Yoshiyama et al. 1998).
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Spring-run Chinook salmon fry emerge from the gravel from November to March (Moyle 2002),
and the emigration timing is highly variable, as they may migrate downstream as young-of-the-
year (YOY), juveniles, or yearlings. The modal size of fry migrants at approximately 40 mm
between December and April in Mill, Butte, and Deer Creeks reflects a prolonged emergence of
fry from the gravel (Lindley er al. 2006a). Studies in Butte Creek (Ward et al. 2002, 2003;
McReynolds et al. 2005) found the majority of Central Valley spring-run Chinook salmon
migrants to be fry occurring primarily during December through February, and that these
movements appeared to be influenced by flow. Small numbers of Central Valley spring-run
Chinook salmon rerained in Butte Creek to rear and migrated as yearlings later in the spring.
Juvenile emigration patterns in Mill and Deer Creeks are very similar to pattemns observed in
Butte Creek, with the exception that Mill and Deer Creek juveniles typically exhibit a later YOY
migration and an earlier yearling migration (Lindley er al. 2006a).

Once juveniles emerge from the gravel, they seek areas of shallow water and low velocities
while they finish absorbing the yolk sac (Moyle 2002). Many also will disperse downstream
during high-flow events. As is the case of other salmonids, there is a shift in microhabitat use by
juveniles to deeper, faster water as they grow. Microhabitat use can be influenced by the
presence of predators, which can force fish to select areas of heavy cover and suppress foraging
in open areas (Moyle 2002). Peak movement of juvenile Central Valley spring-run Chinook
salmon in the Sacramento River at Knights Landing occurs in December, and again in March and
April. However, juveniles also are observed between November and the end of May (Snider and
Titus 2000).

On the Feather River, significant numbers of spring-run Chinook salmon, as identified by run
timing, return to FRH. In 2002, FRH reported 4,189 returning spring-run Chinook salmon,
which is 22 percent below the 10-year average of 4,727 fish. However, coded-wire tag (CWT)
information from these hatchery returns indicates substantial introgression has occurred between
fall-run and spring-run Chinook salmon populations within the Feather River system due to
hatchery practices. Because Chinook salmon are not temporally separated in the hatchery,
spring-run and fall-run Chinook salmon are spawned together, thus compromising the genetic
integrity of the spring-run and early fall-run Chinook salmon stocks. The number of naturally-
spawning spring-run Chinook salmon in the Feather River has been estimated only periodically
since the 1960s, with estimates ranging from 2 fish in 1978 to 2,908 in 1964. However, the
genetic integrity of this population is questionable because of the significant temporal and spatial
overlap with fall-run Chinook salmon (Good er al. 2005). For the reasons discussed above, the
Feather River spring-run Chinook population numbers are not included in the following
discussion of ESU abundance.

The Central Valley spring-run Chinook salmon ESU has displayed broad fluctuations in adult
abundance, ranging from 1,403 in 1993 to 25,890 in 1982. The average abundance for the ESU
was 12,590 for the period of 1969 to 1979, 13,334 for the period of 1980 to 1990, 6,554 from
1991 to 2001, and 16,349 between 2002 and 2005 (Pacific Fishery Management Council 2004;
CDFG 2004, 2006; Yoshiyama et al. 1998). Sacramento River tributary populations in Mill,
Deer, and Butte Creeks are probably the best trend indicators for the Central Valley spring-run
Chinook ESU as a whole because these streams contain the primary independent populations
with the ESU. Generally, these streams have shown a positive escapement trend since 1991.
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Escapement numbers are dominated by Butte Creek returns, which have averaged over 7,000
fish since 1995. During this same period, adult returns on Mill Creek have averaged 778 fish,
and 1,463 fish on Deer Creek. Although recent trends are positive, annual abundance estimates
display a high level of fluctuation, and the overall number of Central Valley spring-run Chinook
salmon remains well below estimates of historic abundance. Additionally, in 2003, high water
temperatures, high fish densities, and an outbreak of Columnaris Disease (Flexibacter
columnaris) and Ichthyophthiriasis (Ichthyophthirius multifiis) contributed to the pre-spawning
mortality of an estimated 11,231 adalt spring-run Chinook salmon in Butte Creek.

Lindley et al. (2006a) concluded that Butte and Deer Creek spring-run Chinook salmon are at
low risk of extinction, satisfying viability criteria for population size, growth rate, hatchery
influence, and catastrophe. The Mill Creek population is at a low to moderate risk, satisfying
some, but not all viability criteria. The Feather and Yuba River populations are data deficient and
were not assessed for viability. However, because the existing Central Valley spring-run
Chinook salmon populations are spatially confined to relatively few remaining streams in only
one of four historic diversity groups, the ESU remains vulnerable to catastrophic disturbance,
and remains at a moderate to high risk of extinction.

2. Central Valley Steelhead

Central Valley steelhead were originally listed as threatened on March 19, 1998 (63 FR 13347).
This DPS consists of steelhead populations in the Sacramento and San Joaquin River basins in
California’s Central Valley. In June 2004, NMFES proposed that Central Valley spring-run
Chinook salmon remain listed as threatened (69 FR 33102). On June 28, 2005, after reviewing
the best available scientific and commercial information, NMFS issued its final decision to retain
the status of Central Valley steelhead as threatened (70 FR 37160). This decision also included
the Coleman National Fish Hatchery and FRH steelhead populations. These populations were
previously included in the DPS but were not deemed essential for conservation and thus not part
of the listed steethead population. Critical habitat was designated for Central Valley steelhead on
September 2, 2005 (70 FR 52488).

Steelhead can be divided into two life history types, summer-run steethead and winter-run
steelhead, based on their state of sexual maturity at the time of river entry and the duration of
their spawning migration, stream-maturing and ocean-maturing. Only winter steelhead are
currently found in Central Valley rivers and streams (McEwan and Jackson 1996), although there
are indications that summer steelhead were present in the Sacramento river system prior to the
commencement of large-scale dam construction in the 1940s [Interagency Ecological Program
(IEP) Steelhead Project Work Team 1999]. At present, summer steelhead are found only in
northern California coast drainages, mostly in tributaries of the Eel, Klamath, and Trinity River
systems (McEwan and Jackson 1996),

Central Valley steethead generally leave the ocean from August through April (Busby et al.
1996}, and spawn from December through April, with peaks from January through March, in
small streams and tributaries where cool, well oxygenated water is available year-round (table 3,
Hallock et al. 1961, McEwan and Jackson 1996). Timing of upstream migration is correlated
with higher flow events, such as freshets or sand bar breaches, and associated lower water
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temperatures. Unlike Pacific salmon, steelhead are iteroparous, or capable of spawning more
than once before death (Busby et al. 1996). However, it is rare for steelhead to spawn more than
twice before dying; most that do so are females (Busby e al. 1996). Iteroparity is more common
among southern steelhead populations than northern populations (Busby ez al. 1996). Although
one-time spawners are the great majority, Shapolov and Taft (1954) reported that repeat
spawners are relatively numerous (17.2 percent) in California streams.

Spawning occurs during winter and spring months. The length of time it takes for eggs to hatch
depends mostly on water temperature. Hatching of steelhead eggs in hatcheries takes about 30
days at 51°F. Fry emerge from the gravel usually about 4 to 6 weeks after hatching, but factors
such as redd depth, gravel size, siltation, and temperature can speed or retard this time
(Shapovalov and Taft 1954). Newly-emerged fry move to the shallow, protected areas
associated with the stream margin (McEwan and Jackson 1996) and they soon move to other
areas of the stream and establish feeding locations, which they defend (Shapovalov and Taft
1954).

Steelhead rearing during the summer takes place primarily in higher velocity areas in pools,
although YOY also are abundant in glides and riffles. Productive steelhead habitat is
characterized by complexity, primarily in the form of large and small woody debris. Cover is an
important habitat component for juvenile steelhead both as velocity refugia and as a means of
avoiding predation (Meehan and Bjornn 1991).

Juvenile steelhead emigrate episodically from natal streams during fall, winter, and spring high
flows. Emigrating Central Valley steelhead use the lower reaches of the Sacramento River and
the Delta for rearing and as a migration corridor to the ocean. Juvenile Central Valley steelhead
feed mostly on drifting aquatic organisms and terrestrial insects and will also take active bottom
invertebrates (Moyle 2002).

Some juvenile steelhead may utilize tidal marsh areas, non-tidal freshwater marshes, and other
shallow water areas in the Delta as rearing areas for short periods prior to their final emigration
to the sea. Hallock er al. (1961) found that juvenile steelhead in the Sacramento River basin
migrate downstream during most months of the year, but the peak period of emigration occurred
in the spring, with a much smaller peak in the fall. Nobriga and Cadrett (2003) have also
verified these temporal findings based on analysis of captures at Chipps Island, Suisun Bay.

Historic Central Valley steelhead run sizes are difficult to estimate given the paucity of data, but
may have approached 1 to 2 million adults annually (McEwan 2001). By the early 1960s, the
steelhead run size had declined to about 40,000 adults (McEwan 2001). Over the past 30 vears,
the naturally-spawned steethead populations in the upper Sacramento River have declined
substantially. Hallock er al. (1961) estimated an average of 20,540 adult steelhead through the
1960s in the Sacramento River, upstream of the Feather River. Steelhead counts at RBDD
declined from an average of 11,187 for the period of 1967 to 1977, to an average of
approximately 2,000 through the early 1990s, with an estimated total annual run size for the
entire Sacramento-San Joaquin system, based on RBDD co